Introduction
The library user's perspective and experience are an essential component in the design of services and spaces in libraries. User involvement and feedback during the planning and development process ensures that our spaces, websites, and services meet user expectations through the best and most suitable solutions. As a result of this emphasis, there has been an increase in the number of studies and projects under the user experience umbrella that detail qualitative research assessment methods utilized in libraries. Prominent in recent library literature are those that are broad in scope, such as those aiming to detail the various aspects or steps undertaken by patrons (students or faculty) in their research process. 1 There are also many examples that describe and illustrate methods utilized to answer very specific research questions, such as usability testing for websites 2 or those utilized to reconfigure library services or library spaces. 3 Many of these studies are inspired by ethnography and rely on qualitative research methods that involve interviews or focus groups and provide rich user information that is often unavailable via other means. The benefit of such methods is a more nuanced and holistic understanding of the experience, interactions, and perceptions that our users have about the library. One of the drawbacks, however, is that those research methods are usually time-and resource-intensive. While their benefit is not to be underestimated, alternative methods might serve well when there are time constraints and limited resources. It is in this context that we situate our paper.
We provide an overview of the Kano Model and its use in total quality management (an organizational activity with commitment to quality achieved through the employee in a continuous improvement process) 4 to derive customers' satisfaction and needs, and some of its application in libraries. It is a versatile method as it can be used to elicit information in libraries regarding online or physical services and was used successfully to evaluate customer needs for Guadalajara's Digital Library. 5 The drawback may be that it works best for very specific and targeted research questions and does not offer the depth that some interviews or other qualitative methods provide. One useful aspect is that it forces the researcher to carefully think about what is essential to find out from users and make those thoughts explicit and precise in the questions asked of users.
In this paper, we share two different applications of the Kano Model, one for space at Cornell University Library, and one for digital signage at Penn State University Library. Both projects generate insights on user perspectives and provide direction for next steps. We discuss the strengths and challenges of using the Kano Model and how we moved forward based on the obtained results.
Kano Model
The Kano Model is based on the work of an emeritus engineering professor, Noriaki Kano, in the department of management science at the University of Tokyo. The pivotal, coauthored article that details his ideas regarding quality and customer satisfaction was published in Japanese in 1984. 6 In the intervening 34 years, there have been numerous references to these ideas and his work regarding total quality management.
Since the 1984 publication, the Kano Model has been a popular quality model used in marketing because it helps identify specific attributes that have the potential to elicit customer delight and its opposite, dislike. Since the original method was proposed, modifications have extended or attempted to extend its quantitative power in support of measuring the relationship between customer satisfaction and customer needs or requirements. 7 Examples of uses of the Kano Model include its application for new designs in Turkish jewelry and tile-making 8 and supplier development in manufacturing chains, 9 among others.
Premise of Kano Model
Violante and Vezzetti provide a detailed overview and history of the Kano Model and its variants. They state that "[s]ince the attributes of a product/service do not play the same role in satisfying the customers' needs, identifying the critical factors that determine satisfaction is essential to the sustained success of any organization." 10 In other words, not all service features or attributes are equally important to customers, and identifying the ones that increase satisfaction are critical for success. By way of example, let us take cars. One of the minimum requirements for a car is to have seats so it can be driven, but the fact that seats can be heated and adjusted to the height of the driver and/or passenger provides additional value above and beyond the minimum requirement of having seats. What is key in this example is the concept that the different qualities of the products or services we offer (heated and adjustable seats, for example) have an impact in eliciting customer satisfaction or dissatisfaction. Allocating resources and thought to increasing customer satisfaction by determining the qualities that matter to our users will be worth the effort.
How the Kano Model Works
There are three main steps in the Kano Model: a questionnaire, a scoring table, and an evaluation table. 11 To these three steps, we add one more, which is the final tabulation of frequencies into a table that indicates which features or attributes are important to users or customers who participated in the study (figure 1 and table 1).
Step 1. The questionnaire, unlike survey or interview questions, is designed to include pairs of questions per product or service attribute. In other words, each question is about a single feature and is asked twice, once phrased from what the authors call a "functional" form and the second time from a "dysfunctional" form. The first question is to elicit how the person feels about having that feature or requirement present, and the second one asks how they feel if it is absent. Participants are asked to respond by only using short phrases that include the following words or express the same sentiment: like (or delight), expect (or must-have), neutral, tolerate (I can live with this) and dislike. According to Jan Moorman of UX Magazine, 12 Kano posited that there are five different emotional responses to any given product feature, ranging from dislike to delight. Furthermore, the key to customer satisfaction was in finding the right combination to provide both surprise and delight.
Step 2: In the second step of the process, the responses from participants for each question, get noted in the scoring table. These tallies feed the third step in the process, which consists of identifying where the responses fit in the evaluation table. ; 2 scoring table; 3 evaluation table (after  Center for Quality Management Journal 13 and Michael Schofield 14 ) .
Step 3: The evaluation table is unique in that it is more like a matrix with pre-assigned values that correspond to the five types of responses elicited from participants (dislike to delight). This table classifies the quality attributes into six categories: Attractive, Must-be, One-Dimensional, Indifference, Reverse, and Questionable (see below). These categories are often represented in the literature in a graphical form to explain the relationships between customer satisfaction/dissatisfaction and functional/dysfunctional requirements in products (figure 2). The six categories are described as follows:
1. Attractive: Attributes which have the greatest influence in how satisfied the customer will be-the unexpected qualities in a product (e.g., in the early years of mobile phones, connecting to the internet).
Must-be:
Attributes that are expected, often taken for granted. If they are unavailable, the customer will be very dissatisfied (e.g., having no brakes in a car).
One-Dimensional:
Attributes that inform a linear relationship between the function of a product and customer satisfaction (e.g., better gas mileage provides more customer satisfaction, lower gas mileage greater dissatisfaction).
Indifference:
Attributes whose presence or absence does not affect customers' satisfaction or dissatisfaction.
Reverse:
Attributes whose presence causes dissatisfaction and whose absence results in customer satisfaction.
Questionable:
A contradiction in client's response or a poorly phrased/understood question. Step 4. In the final steps of analysis, after all results for each question have been collected, a new table that tabulates customer preferences per feature (question asked) is created. In table 1 below, the totals per column indicate participants' responses to each feature. Attribute number 3 garnered high "attractive" marks from participants, indicating to the researchers that that feature would be a very welcome addition to a product or service, while feature number 2 is something customers would expect for ongoing satisfaction with that product or service. When results are even on several dimensions, context may help clarify, and if not, further investigation regarding questions or study is needed. Prior research studies and surveys conducted in the social sciences/humanities library (Olin Library) on the Cornell University campus had indicated that library carrel holders (all graduate students) frequently complained about the use of their assigned carrels by other students, namely undergraduates. They described how their books were rearranged, food detritus left behind, and, worst of all, the uneasiness they felt in asking carrel trespassers to move to another space. Carrels in this library are not open, closable spaces, but rather desks with a set of shelves above them that also function as privacy dividers. The carrel desks are located along the perimeter walls of the building, arranged in a single file one after the other and adjacent to book stacks. Non-carrel holders who use the library feel that if carrels are vacant, they are open for their own use, despite signage and policies that indicate they are reserved for specific individuals (graduate students).
Ongoing complaints voiced by graduate students who were assigned carrels prompted the access services librarian in Olin Library to find a solution that would help them. She considered creating a graduate-studentonly shared space in another location in the same library. Conceptually, the space was envisioned not to duplicate the features of another existing graduate student library lounge with many other amenities, but rather provide a small subset of graduate students a place to study devoid of undergraduate intrusion. As such, it would only be available to about 30-35 designated graduate students and only provide basic functionality with desks, chairs (and outlets), and a shelf or location to check out and store library materials for each person assigned to the room. Access to the room would be restricted either by ID card or keypad controls. Carrel holders signing up to use the shared graduate student room would relinquish the use of an assigned open carrel elsewhere in Olin Library.
Method
To explore if the idea of a shared graduate student space was of interest to current graduate students who are carrel holders, we developed a set of questions to highlight the main features of the proposed new space. We interviewed 16 graduate students (all open carrel holders), using the Kano Model as a means to tease out their potential satisfaction and perception of value in the idea of a shared graduate student space. Interviews were scheduled in the library and were conducted by two library staff members.
Participants were read a description of the anticipated shared room/space and the features it would have. They were then asked to answer six pairs of questions using the Kano Model phrasing, as in this example:
1a. How would you feel about the availability of an assigned study space in Olin that would be shared with other graduate students?
1b. How would you feel if this assigned shared space for graduate students were not available?
The six questions specified particular features available or connected with using the new space. All students were asked to answer using the stipulated phrasing (I like it, I expect it, I am neutral, I can tolerate it (or I can live with that), and I dislike it). Their responses were tallied according to the scoring table illustrated above in steps 1 and 2. The table below (table 2) captures the attributes we asked about (in positive and negative form) and the responses each garnered after all interviews were completed. 
Analysis and Results
After all responses were tabulated using the evaluation table, we learned that students would be delighted to both have a graduate student space that is shared with other graduate students (feature 1) and have the opportunity to check library materials out and safely keep them in that space (feature 5). If they shared such a graduate space with others, they would prefer that desks or seats within that room be assigned (feature 4). More students felt indifferent to the idea of sharing a room with as many as 30 other graduate students (feature 3); in other words, this feature did not provide either satisfaction or dissatisfaction to them. However, almost an equal number would find that possibility attractive. Some students find themselves indifferent to restricting access to the shared space (feature 2), but an equal number of students felt that if the library provides this feature, the more satisfied they will be. Despite the positive response to the idea of a shared room, graduate students interviewed did not like the idea of relinquishing their open carrel to be able to use the room (feature 6). This was a key point. This information suggested that investing in a graduatestudent-assigned shared room would only work for graduate students if they were allowed to keep their carrels.
These results clearly pointed out that a new space would not be a welcome addition if it meant that they had to give up their private and individually assigned carrel in the library. The library saved itself a renovation by investigating in a very specific way what it would mean for the users of that space.
Kano Model Applied to Digital Signage-Penn State Background
In the summer of 2017, the Digital Signage Project Team at Penn State University Libraries (PSUL) was charged to develop the design of the newly acquired digital signs to be displayed by the main entrances at the Pattee-Paterno Library. Unlike the previous TV-like models, the new monitors included interactive touchscreens similar to a tablet and could be pivoted from horizontal orientation to vertical. Previous monitors could only display either promotions for library events and exhibitions or information about computer availability. The new vertical signs were set to function like a bulletin board displaying a combination of different information, including library events, available computers, and the open hours for the library building and café. Additional features such as the weather and time were positioned on the top right corner (see figure 3 ). The display itself was basically a single HTML page. The touchscreen interactive feature was not activated because there were no links available on the page. The UX Librarian was asked to evaluate if the setup of the new digital signs met users' needs. Considering the fixed, limited space of the interface and the rapid, immense traffic flow by these entrances, students' attention to or interaction with the signs are expected to be fairly brief in general. The design of these signs needed to be strategic in its use of content. The Kano Model's classification of product features was used to clarify which types of information students deemed to be essential and which to be trivial.
To decide what features to test, in addition to what was being displayed, a preliminary survey was conducted with library staff from the "Welcome Desk" to identify questions frequently asked by students. A total of 29 "Welcome Desk" staff participated in the preliminary survey. With their feedback, we identified that the most frequently asked question was, "Where is the restroom?" followed by, "Where is room xxx?" Other inquiries included locations of available computers/printers, group study rooms, hours for library spaces and café, and item locations for a specific subject (e.g., books about engineering). It was clear that wayfinding was the main concern for students and the floor plans with layouts of the rooms might be needed to address this information need. It would be a challenge to develop an effective interface to direct students to a specific room on the limited space of a digital sign. An additional factor is that the project team made a decision early on to break this project into manageable phases to keep development time and delivery time to reasonable lengths. Developing detailed floor plans at that point was deemed out of the project scope.
It was decided to use the current interface as the baseline to test the current content (i.e., time, weather, exhibitions and events, available computers, and hours) using the Kano Model questionnaire. In addition, the project team wanted to know if users would prefer a more image-based design and if the advantage of the touchscreen and addition of links to the interface would allow users to navigate more easily. To answer these questions, two more features were added to the questionnaire: interactive interface and big appealing images.
The survey and brief interviews were conducted adjacent to the library entrance and next to a new digital sign. Participants were introduced to the sign and the purpose of the study. They were then asked, "How do you feel when you see that the digital sign has the following information?" while showing them a list of features and the five response options: I like it, I expect it, It doesn't affect me, I can live with it, and I don't like it. After finishing the functional question for all the features, we asked them the dysfunctional or negative question, "How would you feel if the digital sign didn't have the following information?" with the same list of features and response options.
Result and Analysis
Twelve students participated in the digital sign feature survey. The results clearly indicated that the "available computers" information is a one-dimensional feature. All 12 participants responded they like it when "available computers" is present and they would by annoyed if they did not see the feature that indicates computer availability. Table 3 shows the tabulated results for all the features. The responses did not generate a significantly preferred category, except for the "available computers." Both "library hours" and "library events" are categorized as one-dimensional by half of the responses, though onethird of the participants felt indifferent toward the features. The distinction between "attractive" and "indifferent" is less clear-cut than expected. For several features, there seems to be a split between these two categories. Interestingly, about one-third of the participants deemed "interactive interface" and "big images" as reverse features, meaning that the participants would rather not see the feature on the digital sign. For "interactive interface," students expressed concern over a scenario that they might not have time to wait for their turn if the screen was occupied by others. Likewise, they preferred not to see big images fearing that the images might hinder access to the needed information.
According to Daniel Zacarias, features are categorized by the most frequent responses and should be prioritized as followed: must-be features, one-dimensional, then attractive. 17 As a result, the project team would invest their efforts in providing information for available computers, library hours, and library events, three one-dimensional features. Time and weather are considered as bonus features as participants pointed out that they have cellphones for time and weather information. Further study will be needed to test for both "interactive interface" and "big images" due to the close three-way split between attractive, indifferent, and reverse in the results. Hopefully, such ambiguity will be resolved by increasing the pool of participants.
Although the study draws out rather complex responses from the participants, it provides an efficient and straightforward approach to help the project team prioritize next steps and focus on improving the essential elements.
Lessons Learned
In both cases, the studies conducted were very specific and had a well-defined scope that fit the parameters of the Kano Model. Other kinds of qualitative methods would have also been appropriate, but perhaps taken more time to develop, conduct, and analyze. In the case of the graduate student space at Cornell, the interviews took longer to schedule than the actual time spent with students and analyzing. One lesson learned from the Cornell study is that we inadvertently inverted the positive and negative format of the questions for one feature, and that took some untangling in terms of figuring out the correct way to tabulate and interpret the results. The other thing we learned was that the format of asking questions-since we did this in person-sounded rather contrived to our interviewees. In order to maintain consistency with every participant, we repeated the questions exactly as we wrote them for every student and every feature, and we heard from our trial tests that we should explain the method in advance to them. That also helped them feel more comfortable providing responses using the stipulated words/short phrases we requested them to use (I like it, I tolerate it, etc.). Lastly, students generously clarified their selection or choice of answer after we concluded the interview, and that helped to fill some of the gaps or questions that their choice of response elicited. This would not have been achievable if we had not done this face-to-face.
Another possible confusion is that participants may misinterpret the five responses as continuous levels of intensity in sentiment, such as from strongly agree to strongly disagree. Because of the model's unique way of analyzing data, we should make it clear to participants that the survey is not an incremental 5-point Likert scale and the five expressions are discrete and should be taken at face value.
Asking participants how they feel about a non-existent feature can be a challenge. Participants may not be able to fully grasp the capabilities of the feature without experiencing it, as happened with the digital sign at Penn State. We originally speculated that users would be delighted by the touchscreen and the inclusion of appealing images, with the expectation that these two features would be "attractive" to them. It is possible, however, that students' responses and ensuing results are an indication of status quo bias 18 -the suggestion that any change from the current baseline (status quo) might be perceived as a loss. The participants anticipated that an interactive interface would be an obstacle for them to access information and could imagine a scenario where they had to wait for others to take their turn. They did not consider that a welldesigned interactive interface, including appealing images, could potentially bring them delight. On the other hand, it is logical not to expect too much from an absent feature because its development and future application might not occur. Though the Kano Model does not specify how many participants are needed, in the case of the digital signage study, more subjects would probably yield more meaningful results. Also, as time passes and technology evolves, users' viewpoints about a product might shift, and studies are always needed as expectations change.
Conclusions
The Kano structured model of question and answer scored on a table was an efficient and time-saving method for both library staff and library patrons. It forced us to isolate from the start the service aspects we wanted feedback on without resorting to more time-consuming research methods. Likewise, it provided quick answers and supporting evidence to facilitate decision-making for our administrators, allowing us to calibrate our services to match our users' needs.
In both cases, the path forward was very clear, even with the potential ambiguous results yielded at Penn State Library for one question. In essence, one of the most gratifying results of both projects was exactly the clear direction to follow. We found the application of this method by others to an online library environment encouraging 19 and we hope this paper encourages others to make use of this tool.
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